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SIZE CONSTANCY IN FILLED AND UNFILLED SPACE 
IN RELATION TO INTELLIGENCE 
Chapter I 
The primary purpose of this experiment is to determine 
the relationship between the factor of intelligence and the 
so called.size constancy in the case of children. The 
secondary purpose is to determine ~hether any relationship 
exists between size constancy with filled space and size 
constancy with unfilled space; and also what relationship 
exists between these constancies and the factor of intelli-
gence. The meaning of intelligence, of size constancy, and 
of correlation will now be explained. 
By correlation is meant mutual dependance. For 
example, if a child judges sizes accurately with different 
distances, we might expect him to have a high intelligence 
quotient. If this proves to be the case, the two functions 
would be considered to be positively correlated. On the 
other hand, if a child gets a poor score in size constancy 
and a high score in intelligence, the two functions would be 
considered either not related or even negatively correlated. 
Size constancy is the tendency of an observer to report 
that an object, actually placed at different distances from 
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him, is perceived as being the same size. According to the 
law of visual angle we would not expect objects to appear of 
the same size when viewed from different distances, because 
the area of the retinal image of an object decreases with the 
square of the distance from the eye. Hence the retinal image 
of an object six feet from the eye is four times as large in 
area as the retinal image of that same object placed twelve 
feet from the eye. However, the size of the perceived object 
does not follow this law of visual angle. On the contrary, 
when familiar objects are observed in their natural environ-
ment they appear of a constant size. This is known as the 
rule of size constancy. 
Before any experiment can be performed some empirical 
observation is necessary, since there would be no occasion 
for the experiment unless some form of answer were suspected. 
<Conversely, it is true that if the answer were definitely 
known the experiment need not be done. Here we assume that 
the factor of intelligence and the ability to make judgments 
do exist because past experience and observation have led us 
to this conclusion. 
By intellect we mean the capacity for ideas, judgments, 
and reasoning. Intelligence is capable of being present in a 
greater or lesser degree and is dependent upon development 
and learning for its intensity at any given time. As there 
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are no clearly demonstrated innate ideas in man, intelligence 
depends upon sense experience for its development. This 
development comes through generalization from the data of 
experience. Thus the factor of,experience enters into the 
determination and exercise of intelligence. 
Since the judgment of unfilled space in general would 
seem to require more experience than that of space filled 
with a familiar object, it might be expected that size 
constancy with unfilled space should correlate more highly 
with intelligence than size constancy with filled space. 
Hence we decided to study size constancy with both filled 
and unfilled space. It can be assumed in this work that 
such a thing as size constancy really exists, since correl-
ation between test and retest with the use of identical 
material runs as high as+.76. This persistence of size 
constancy from the first test to the retest shows that size 
constancy really exists, and that it remains fairly unchanged 
from day to day. 
jiiP 
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Chapter II 
REVIEW OF SIMILAR WORK 
In similar fields of research Holaday, working under 
Brunswik's direction at the University of Vienna, found that 
the results varied according to varying conditions under which 
the experiment was conducted. By changing the environmental 
and attitudinal factors under which the subject matched cubes 
of various sizes, the results were found to yeild many 
different constancy scores. Sheehan,(4), who reports these 
experiments, does not give any explanation of the nature of 
these varying conditions. Hence we tried to keep environmental 
conditions constant and to eliminate the expectancy element 
by using the Method of Constant Stimuli. 
With reference to the question of individual as well 
as age differences, contributions by Frank, Beyrl, Brunswik, 
(2), and Cruikshank, all agree that some tendency toward 
constancy is present even during the first year of the child's 
existence. Brunswik and Cruikshank however disagree as to 
whether constancy is as fixed in children as it is in adults. 
Beyrl's and Brunswik's developmental curve reaches a peak at 
the tenth y·ear. 
BUhler had subjects compare two series of rectangles 
to discover whether shapes are as accurately perceived as 
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lengths. In this experiment the standard rectangle was 
exposed for 3/4 sec.; then, after a 2 sec. interval, the 
variable was exposed. The subject judged the variables as 
slenderer, stouter, or of the same shape. The results showed 
that proportion is perceived at least as well as length. 
In Leipzig, Schneider had subjects compare two 
rectangles, shown successively, and found better discrimin-
ation when the rectangles were bisected either by horizontal, 
or vertical, or diagonal lines. 
Fernberger found that allowing a middle category in 
the judgments had very little effect upon the results. The 
frequency of the "equals" made no sure difference. In a 
weight lifting experiment Fernberger also showed that 
instructions may influence the results. From Schur's moon-
illusion experiment the fact is obvious that size constancy 
is also a function of direction. The most favorable direction 
is straight ahead of a person who is in an upright position. 
This may be the result of habit, since we do most of our read-
ing and other visual exercise by looking straight ahead, 
preferably at eye level. 
N. Locke, (3), in a comparative study suggested the 
possibility of the inverse relationship between size constancy 
and intelligence. The relationship is neither simple nor 
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direct. Constancy of perception is, he says, only relative 
although no definite data were cited. Locke also noted that 
when reference posts were in the visual field the average 
ratio was raised from .80 to .83, and that when the standard 
object was shaded the ratio increased to .85. When the 
comparison object was shaded the ratio dropped to .??. In 
our experiment both the constant object and the variable 
received normal illmnination so that the judgments could be 
made simply, as in everyday life, and without the introduction 
of complicating elements. 
Thouless, (5), in an experiment with a group of 
thirty-eight college men between the ages of 19 and 23 years, 
found a small negative correlation, namely -.245, between 
intelligence and regression, which is Thouless' name for 
constancy. Thus there is some evidence for negative correla-
tion in the case of adults. Thouless himself has published 
data on the reliability of constancy tests by the test-retest 
method mentioned above. He also reports correlation between 
size and shape constancy of the value .59, while shape and 
color constancy correlated .055, and size and color .12. 
In his size constancy experiments Thouless summarized 
his results by stating: "It was found that what was seen 
was intermediate between what was given in peripheral stimu-
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lation and the 'real' character of the object." To this 
effect of the character of the "real" object on the 
phenomenal character he gave the name nphenomenal regression 
to the real object." 
It will help clarify our procedure to give a few 
details of Thouless' experiment. We quote: "Two white 
circular discs of different sizes were fixed upright on 
movable stands which were adjusted to different distances 
from the subject along two graduated lines on a table so 
diverging that there was no overlap of the retinal images 
of the two discs. The larger disc remained fixed. The 
distance of the smaller disc was varied until the subject 
reported that the apparent sizes of the two discs were equal. 
The perspective sizes of the two discs were then calculated 
from their diameter and their distances from the subject's 
eyes. The physically larger disc was then at such a distance 
that its perspective or stimulus size was smaller than that 
of the other." 
The phenomenal size turned out to be a compromise 
between stimulus size, that is size reckoned from the retinal 
stimulation, and the physical size of the object. In his 
test the Constant Stimuli Method was used. This same method 
was also used by Ipsen in his study of the Sander parallel-
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ogram illusion. Note that with this method the perception 
of variables takes the environmental circumstances into 
account and measures their natural effect. Apparently, 
the constancy of size utilizes the relationship between 
perceived size and perceived distance of objects. 
Although Beyrl showed perfect size constancy in 
adults and somewhat less constancy in children, Weber, (6), 
and Bicknell from their experiments were able to conclude 
that the slight difference in results favored constancy in 
children. These later results were corroborated in an 
experiment by Katz and Burzlaff. 
Many cues may function to effect constancy but they 
operate below the conscious level and no single set of cues 
appears to be absolutely essential. According to Thouless ' 
view, it is at the physiological rather than at the 
psychological level that the integration of cues take place. 
Distance cues need effect perception of size no less directly 
than they effect perception of distance itself. 
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Chapter III 
PROCEDURE 
Sixty-one subjects were selected at random from the 
eight to nine year age level in the third grade of a public 
school. All the subjects had previously been given a 
Kuhlman-Anderson Intelligence Test to determine their intell-
igence quotients. Although the average I.~. was 102, the 
range was from 79 to 122 with the Standard Deviation 3.7. 
This random selection provided a representative cross section. 
All the students were eager to partake in the experiment, 
considering it an eye test, so that a spirit of cooperation 
prevailed and eliminated any sense of strain. When the 
children felt they were not expected to produce a definite 
set of answers, but that each could respond to the situation 
as he saw it, every one spontaneously and with obvious truth 
pronounced his judgment. Many inquired regarding the condi-
tion of their eyes and asked if they could see all right. 
This work was done during free periods in a public school. 
Apparatus 
The first part of the experiment dealt with judgments 
of size with empty frames. The stimuli used were thirteen 
cardboard frames ranging from 6" sq. to 9" sq. increasing 
in 1/4" intervals. The cardboard for the frames was cut in 
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1/2" widths. 
The second part of the experiment used pictures 
varying in 1/4" intervals from 5" sq. to 8" sq. The subject 
of the picture was one of interest to children, a boy and 
his dogs. 
The ranges of stimuli for the two series were differ-
ent because the first part of the experiment showed more 
judgments to be below the constant size than above it. 
Therefore, when the filled space equipment was being 
arranged, it was deemed more suitable to extend the lower 
range, thus eliminating some instances of extrapolation by 
double step computation, which will be explained later. 
The constant stimulus, 7" sq. in both cases, was 
affixed to a dark cabinet 12 feet in front of the subject 
who was seated with his back to the windows thus allowing 
even diffuse illumination of the stimuli. The variable was 
introduced six feet in front of the subject, slightly lower 
and to the right of the constant, so that there was no 
overlap of the retinal images of the two squares. According 
to visual angle, the judgments would be in inverse propor-
tion to the distance of the size judged. 
INSTRUCTION 
The instructions were the same for all subjects. 
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"I am going to show you two frames and I want you to tell me 
whether the one I show you is larger than that one, (pointing 
to the constant), smaller than that one, or whether they are 
just the same size. Remember, when you say, nlarger 11 , 
"smaller", or "the same" you mean the frame I am showing you, 
not the one that is out all the time. Ready? Is this one 
larger, smaller, or the same size?" As the instructions 
were given the experimenter ran her finger around the inside 
of the frame to indicate the portion to be judged. Only one 
boy asked if it were the width of the frame or the space 
inside to be compared. 
As each judgment was made it was recorded as "L", 
"S", or "E", larger, smaller, or equal, until the ten trials 
for each variable were completed. Since each variable was 
exposed ten times each child had to make some two hundred 
judgments in the two parts of the experiment. These figures 
provide reliable statistics in an adequate quantity so that 
a definite conclusion may be drawn. 
In the presentation, a whole series of stimuli were 
shown in random order before the second presentation of the 
series was made. This was repeated ten times. 
The final results of each test were recorded in the 
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following form: 
Sample of a filled-space experiment: 
Trials 1 2' 3 4 5 6 7 8 9 10 Sum a Sum b Sum m 
"L" rrsrr HE" 
5-1/4 Tl s s s s s s s s s s 
5-1/2" s s s s s E s s s s .90 .1 
5-3/4ff E E E s E s E E s E .30 .7 
6fT E E E E E E E E E E 1.00 
6-1/4" E L L E E L E E L L .50 .50 
6-1/2" E E E L L L L E L E .50 .50 
6-3/4" L L L L L L L L E L .90 .10 
7" L L E L L L L L L L .90 .10 
7-1/4" L L L L L L L L L L 
2.8 1.2 3.0 
The point of subjective equality was determined for 
each test according to Spearman's formula: 
Ma = A- i/2 - i (£a) 
Mb = B -t- i/2 + i (£b) 
P.S.E. = Ma+Mb 
2 
Where 
M is the symbol for the mean transition point; sub a upper; 
sub b lower. 
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A is the first variable at which all the judgments are 
"L" -- ? • 25 tl 
B is the first variable at which all the judgments are 
"S" -- 5.25" 
£a is the sum of the percentages of all "L" judgments for 
sizes below the consistent "L" -- 2.8 
£ b is the sum of the percentages of all "S" judgments for 
sizes above the consistent "S" -- 1.2 
i is the class interval -- .25 
P.S.E. is the point of subjective equality between the 
constant stimulus and the variables. 
Thus: 
A= ?.25" Largest value for all nL" 
B • 5.25" Smallest value for all "S" 
Sum a = 2.8 
Sum b = 1.2 
Ma = ?.25 - .125 - .? = 6.425 
Mb • 5 • 25 + . 125 + . 3 . = 5 • 6? 5 
12.1 = 6.05 P.S.E. 
-r-
12.100 
Brunswik's ratio: fR-S) was used in determining the 
A-S 
constancy score. In this formula R • P.S.E. or 6.05" in 
sample 
S = Stimulus size, 3.5" 
A = Constant size, 7" 
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ThUS! 
6.05 - 3.5 • 2.55 = .72 Constancy 
7 - 3.5 ~ 
This same procedure was followed in the two series 
of tests. 
The rank order for the two lists was compiled accord-
ing to the P.S.E. rating. In cases where the variable 
stimuli did not extend far enough to give the total judgments 
for "L" or "S" 100%, the ncut tail error" method was used. 
A sample of this type of result is given below. In this 
method every second variable is computed and the extremes 
are extended two places farther out on the scale. In the 
computation the class interval, i, is then doubled. This 
double step method was used by J. Bressler in an experiment 
in which weights were lifted and compared with a standard. 
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SAMPLE OF DOUBLE STEP COMPUTATION 
Unfilled space . . 
Trials 1 2 3 4 5 6 7 8 9 10 Sum a Sum b 
"L" "S" "E" 
6" E E E L E E s s s L 
6-1/4" L L E E E E s E E s .20 .20 .60 
6-1/2" L E E s E L E E E E 
6-3/4" L L L E L L L L s E .70 .10 .20 
7" L L L E L E L E L L 
7-1/4" L L L L L L L L E E .80 .20 
7-1/2" L L L E L L L L L L 
7-3/4" L L L L L L L L L L 
1.70 .30 1.00 
A: 7.75 Sum a = 1.7 
B = 5.25 Sum b = .3 
Ma = 7.75 - .25 - .85 - 6.65 
Mb = 5.25 + .25 + .15 = 5.65 12.30 
12.3 ~ 2 = 6.15 P.S.E. 
After the subjective midpoints had been established 
they were listed according to the raw scores made, with the 
lowest averages first. The correlation of raw scores rather 
than constancy scores does not effect the final results in 
~--------------------------
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this case because the rank difference method of correlation 
is used. The correlations between each series were worked 
out according to Spearman's Rank Difference Formula: 
,P = 1 - -----:::6~£~n;::..,2r-----­N(N -1) 
The sum of the squares of the differences in rank is 
represented by the symbol€ n2 • The number of subjects is 
symbolized by the letter N. The above formula was also used 
when the correlation was computed between the intelligence 
ranking and each of the other two lists. The summary of the 
results appears in a table on page 21. 
The standard deviation for the two tests was computed 
by means of Spearman's formula: 
rr 
= ~ £ d2 N 
Where cr 
-
standard deviation, and d • deviations 
-
from the mean. A table of the standard deviations is recorded 
on page 19 at the end of the constancy and intelligence 
scores. 
Since, as stated above, the size of the retinal image 
stands in a fixed relation to the size and distance of the 
~--------------~ 
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object, this ought to be a determinant of visually perceived 
size. Thus from a knowledge of the physical size of an 
object and of its distance from the eye, we can calculate 
the approximate size of the image which it produces on the 
retina. From this data we could predict how large the object 
ought to look at any given distance if its size were deter-
mined solely by visual angle and the retinal image. However, 
under ordinary conditions, the perception of size deviates 
from this law, as is verified by our experiment. Within 
wide limits, the size of a seen object remains approximately 
constant in spite of variation in distance from the eye. 
This is the principle of size constancy and our results 
confirm the existence of such constancy as is seen from the 
fact that, on the average, subjects judged below, though 
near, the size of the real physical object. The average 
point of subjective equality for filled space was 6.52" 
while for the unfilled space it was 6.57", both of which are 
below the 7" constant object. 
r=------------------------~ 
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CHAPTER IV 
Results 
Table of Individual scores for filled, unfilled space and I.Q. 
Filled Unfilled I.Q.. 
Hope B. 5.73 5.85 81 
Emil S. 5.87 6.35 T05 
Aileen N. 5.87 6.62 108 
Emil v. 5.92 5.87 TIT 
Gloria P. 6.05 6.30 118 
Betty J .H. 6.06 6.35 8~ 
Lois N. 6.14 6.17 109 
Franklin s. 6.14 6.00 109 
Alan H. 6.15 6.00 105 
Bernadine W. 6.16 6.70 l--z2 
Arlene W. 6.16 5.85 97 
Henry H. 6.20 6.52 g-z-
Shirley A. 6.25 6.45 84 
Leroy M. 6.30 7.10 81 
Alfred P. 6.32 6.52 105 
Robert Y. 6.32 7 .us- 100 
Henry_ K. 6.35 6.12 ro6 
Georgia P. 6.38 6.00 104 
Donald s. 6.39 6.35 TIZ 
Lorraine z. 6.40 7.34 86 
Jack Di T. 6.40 6.76 T05 
Louise M. 6.41 6.02 95 
Robert s. 6.42 6.-zo TOO 
Arthur R. 6.45 6.15 93 
Cynthia J. 6.45 6.17 115 
Rudolph B. 6.47 5.92 86 
Robert Sch. 6.50 7.12 109 
Frank K. 6.50 6.71 lTO 
Edith G. 6.50 6.97 l-OT 
Gladys B. 6.50 7.28 104 
Harry P. 6.52 6.60 ·riZ 
Bernard R. 6.55 6.70 108 
Erwin B. 6.56 6.77 lTO 
Carmella D. 6.56 6.60 104 
Gloria Pl. 6.61 7.09 108 
Irene K. 6.61 6.52 105 
Melvin P. 6.61 6.67 99 
S_:pencer K. 6.62 6.62 81 
- 19 -
Filled Unfilled • 
Lillian K. 6.66 6.80 li 
MarY Jane L. 6.66 7.00 -I2U 
Jacqueline W. 6.69 7.02 111 
James P. 6.70 6.32 108 
Jo Mil. 6.70 6.22 90 
James F. 6.72 7.15 111 
connie c. 6.74 6.32 T08 
Roy :M. 6.77 6.27 109 
Darrell H. 6.77 6.81 112 
Kenneth B. 6.79 6.47 1\J~ 
Jos. Mich. 6.80 6.25 114 
Nathan D. 6.80 6.70 105 
Eunice F. 6.81 6.74 106 
Marilyn B. 6.85 7.03 TIS 
Charles H. 6.87 7.02 79 
Dolores M. 6.91 7.15 117 
Elizabeth s. 6.96 6.22 -g-5 
Ronald L. 6.97 6.77 117 
James St. 7.03 6.81 TOl 
Evelyn D. 7.07 6.67 87 
Robert Bar. 7.11 6.41 86 
Dorothy P. 7.15 7.06 lOT 
Norbert W. 7.19 7.52 81 
Mean • 6.52 Mean • 6.57 Mean • 102 
0"' = . 328 ()"" = .41 0': 3.7 
Now let us consider the correlations. Applying the 
above formula for correlation, the numerator came out 
122,794.5; the denominator 226,920; the quotient .54. Now 
f = 1 - .54 which is .46. This value may be converted into 
a true value for r by means of the formula: r = 2 sin 
( 30° x f ) , r = .477. 
This positive correlation shows a tendency for the 
two ranks of scores to be related with one another. It is 
not as high as it would have been between test and retest 
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with the same material. Perhaps the introduction of the 
filled space is responsible for this difference. 
In computing the correlation between intelligence 
and the judgments with filled space the numerator was 
214,554; denominator 226,920; quotient .945. f = .055, 
while r • approximately the same correlation. 
Between intelligence and the judgments with unfilled 
space the results were: 
f = 1 - 203,910 226,920 = 1 - .898 
f = 1 - .898 = .102 correlation 
r = approxirrately the same 
From these last two correlations it is apparent that 
the factor of intelligence does not greatly influence the 
judgments in size constancy. Nor is there a significant 
difference between the two correlations with intelligence. 
Since the average point of subjective equality for 
both the filled and unfilled space was below the object size, 
(for unfilled space 6.5?", for filled space 6.52") the re-
sults verify Thouless' findings, in that what is seen is a 
compromise between the actual size of the object and the 
visual image. 
~-----------. 
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In studying the first and last column of the tables, 
it was found that in over 1200 judgments there were only 
nine more "Equalst' made at the first judgment of each 
variable than at the final judgment of that same variable. 
This almost negligible percent of difference, .007, indic-
ates that the subjects assumed a relaxed, naive attitude 
throughout the entire experiment and showed very little 
practice effect. 
We now give a table of results and an analysis of 
them in the light of other work. 
Table Of Correlations 
1. Intelligence with "filled space" .055 
2. Intelligence with "unfilled space" .102 
3. Filled s:pace with unfilled space .46 
4. Thouless test-retest for size constancJ[ .76 
5. Thouless, intelli&ence with size constancy -.245 
Comparing 1 and 2 with 3 it is clear that intell-
igence does not correlate reliably with either of the size 
constancies. Secondly, the low correlation between intell-
igence and the size constancies seems to indicate that 
either the intelligence test measures a power different 
from the power of size perception, or that very little 
~-------
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intelligence is necessary in sensory perception. In either 
case, it seems obvious that the two different entities 
occupy separate places in the general plan of personal 
abilities. 
As for 3, the higher correlation between the filled 
and the unfilled space judgments shows reliability, indic-
ating the relationship existing between these two sensory 
perceptions. 
Further discussion of the results of other investi-
gation will follow. 
~-------------. 
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Chapter V 
Discussion Of Results And Remarks Regarding Procedure 
The results agree, in general, quite substantially 
with those of other workers regarding the low or zero 
correlation between intelligence and size constancy. The 
correlation between judgments of filled and those of unfilled 
space was not as high as those reported for size constancy 
when the retest included the identical material as the first 
test. In our experiment the only variable that was delib-
erately introduced was the picture of an object instead of 
the unfilled space of the first experiment. Whether this 
new factor is responsible for the lowering of the correlation 
or not cannot be deduced from this work. Had the difference 
between the correlation, intelligence versus filled space 
and intelligence versus unfilled space been more appreciable, 
we would have had reasons for a more positive answer. The 
most we can say is, that the introduction of an object 
modified the value for the size constancy as expected from 
a test-retest situation involving the same material. 
The low correlation between intelligence and judgments 
of size seem to indicate that distinct operations are in-
volved in the two processes. Perhaps they indicate that 
r;--------------------~ 
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sensory operations, as such, do not require much intelligence, 
as Spearman implies. Before the correlations had been com-
puted we could have guessed at the results that were to be 
obtained, since the child with the highest I.Q. made a 
perfect score in the space perception test, whereas the 
child with the lowest I.~. was only .02 inch from that same 
perfect score, indicating a perfect size constancy in both 
cases. 
Remarks Regarding Method 
In everyday life the perception of size and other 
characteristics of objects seem to be perceived correctly 
despite variations in the stimuli. However, under laboratory 
conditions where the subject knows the stimulus is being 
varied there is a tendency to give a compromise response. 
One may either over-compensate or under-compensate depending 
upon his attitude or upon what he considers to be the ex-
pected result. These corrections for distance are not as 
obvious in children's judgments as in the adult responses, 
because the lack of experience in such situations limits the 
interpreting of the six feet and twelve feet distance cue. 
In our work the individuals differed greatly both 
as to point of subjective equality and as to range of 
~--------------------~ 
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uncertainty, (some had as small as 3/4 inch, others as large 
as 2 inches.) The threshold for each is not a constant 
quantity but might vary with the individual according to 
fatigue, practice, or many other elements which may enter 
into the extrinsic or intrinsic conditions. In spite of all 
these individual differences, the average of the constancy 
scores for all subjects turns out well below, not at or above, 
the actual size of the object, as the formula for constancy 
would imply. 
The Method of Constant Stimuli was chosen because 
the series of variables could be scaled and the point of 
subjective equality for each subject computed instead of 
measuring each single response. It allows of variability 
in the numerous judgments as seen from the rank order of 
scores. In the judgments for filled space the scores range 
from 5.?3" to ?.19" while in the unfilled space list the 
range is from 5.85" to ?.52". All the well known authors 
admit that most factors influencing the results are controlled 
by this method, especially the factor of expectancy. The 
constant stimulus remains unvaried while the variables are 
presented in random order until the entire series has been 
judged. This process is then repeated until ten judgments 
of each variable have been made at a definite distance. The 
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subject is not confused by having to adjust or in any way 
control the environment, nor can he anticipate what the next 
presentation will be. His whole attention is concentrated 
on making one judgment. 
In the entire experiment twenty-six variables were 
used, thirteen in each test. Each variable was presented 
ten times to eliminate the element of chance. When a certain 
variable was consistently being judged as larger, or smaller, 
the remaining stimuli at that end of the scale were not pre-
sented, for obvious reasons. This reduced the time necessary 
for the total experiment and averaged about 100 presentations 
in each individual test. Since 122 tests were given, this 
small economy totaled a worthwhile saving. 
There is much more research needed, and more agreement 
as to method before the important question of the relationship 
between constancy and sensory perception and other powers can 
be determined. Even then, we think that the age of the sub-
jects will influence the findings, because adults are not 
naive enough in their judgments, but are too sophisticated to 
give good results. The best work will be done on children 
who still have an open mind and fresh individualistic view-
point. 
~-----------a 
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The child is not expecting to be trapped nor is he looking 
under the surface situation for ulterior motives, but will 
state the truth as he sees it. He neither over-compensates 
nor under-compensates, but will cooperate to the best of 
his ability in producing accurate results. 
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Chapter VI 
SUMMARY 
In summarizing the results of this work we repeat, 
the primary purpose was to determine the relationship existing 
between the factor of intelligence and the size constancy in 
children. We also ascertained the relationship between a 
child's ability to judge size in filled space with his ability 
to judge size in unfilled space. This topic was selected 
because of the many arguments on the subject and also because 
it is a field wherein much more work is yet to be done. 
The subjects used in the experiment were sixty-one 
public school children in the eight to nine year age level. 
The apparatus included thirteen unfilled cardboard frames, 
and thirteen photographs of a boy with his dogs. These 
stimuli were presented to the subjects as two series of tests 
administered on different days. 
In the presentation, the Constant Stimuli Method was 
used. In this method a constant stimulus is continuously 
exposed while a series of variables graded as to size are 
introduced midway between the subject and the constant. Each 
variable was presented for a four second interval, after 
which a judgment was pronounced comparing the variable as 
~----------, 
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having been larger, smaller, or the same size as the constant 
stimulus. 
The correlation coefficient, between the rank order 
of subjective equality for the filled space judgments with 
the unfilled space judgments, was computed according to 
Spearman's Rank Difference Method. This same formula was 
used in determining the correlation between intelligence 
and the other two judgments. 
The variability of the distribution of scores was 
determined by means of Spearman's formula for standard 
deviation: 0" = ~ 
explained. 
, which has already been 
The results of the experiment are here presented in 
simple tabular form: 
P.S.E. S.D. 
Filled space 6.52 .328 
Unfilled space 6.57 .41 
Intelligence ~uotient 102 3.7 
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Correlations: 
Intelligence with filled space .05 + .12 
Intelligence with unfilled space f .10 .128 
Filled space with unfilled space .46 -t .064 
Probable errors of correlation were computed by the 
formula P.E. • .67 x (1 - r2) J1F 
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some sample data sheets showing the variability of judgments 
A Filled Space Experiment 
- Sum a Sum b Sum m 
Trials 1 2 3 4 5 6 7 8 9 10 "L" "S" "E" 
6-3/4" s s s s s s s s s s 
7" s s s s s s L s s s .10 .90 
7-1/4" E s L s s L L L L L .60 .30 .10 
7-1/2" L L L L L L L L L L 
A Filled Space Experiment 
Sum a Sum b Sum DJ 
Trials 1 2 3 4 5 6 7 8 9 10 "L" ttSH ''E" 
5-1/2" s s s s s s s s s s 
5-3/4" E s s s s s s s s s • .90 .10 
6" E E s E s s E s s E .50 .50 
6-1/4" E E s E E E E E E E .10 .90 
6-1/2" E E E E E E E E E E 1.00 
6-3/4" E E L E E L E E E E .20 .80 
7" L E E L L L E E E E .40 .60 
7-1/4" E E E L L E L L E L .50 .50 
7-1/2" L L L L L L L L L L 
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An unfilled space experiment using double-step computation 
Sum a Sum b sumn 
Trials 1 2 3 4 5 6 7 8 9 10 "L" "S" uE" 
6" s s s L L L L L s s .50 .50 
6-1/4" L s s L L L L s L L 
6-ll2" L L L L L L L L L L 
An unfilled space experiment 
Sum a Sum b Sum m 
Trials 1 2 3 4 5 6 ? 8 9 10 "L" "S" "E" 
6" s s s s s s s s s s 
6-1/4" E E s s s s s s s s .so .20 
6-1/2" E E E E E s E E s s .30 .?0 
6-3/4" E E 'H' ..., s E H: .u E E E E .10 .90 
?" E E E E E E E E E E 1.00 
?-1/4" E E E E E E E E E E 1.00 
7-1/2" L E E E E L E L E E .30 .70 
7-3/4" E E L L E E E L E E .30 .?0 
8" E L L L E L L L E L .?0 .30 
8-1/4" L L L L L L L E L L .90 .10 
8-1/2" L L L L L L L L L L 
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An unfilled space experiment using double-step computation 
Sum a Sum b Sum II 
,rials 1 2 3 4 5 6 7 8 9 10 "L" "S" "E" 
6" s E s s s s s s E E .70 .30 
5-1/4" E s s s s s s E E E 
6-1/2" E E .., .1:!. "t';l E .c. E s E E E .10 .90 
~-3/4" E "H' 
""" 
E E E E s E E E 
7" E E E E E E E E E E 1.00 
7-1/4" L E E E L E L E E E 
~--1/2" E L L E E E E E E E .20 .80 
7-3/4" E E L E E L L E L E 
8" L L L E L E L E L E .60 .40 
~-1/4" L E L L L L s L L L 
S-1/_2" L L L L L L L L L L 
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